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Background: To analyze how lidocaine 40 mg mixed prevents injection pain of propofol affects the onset time of 
rocuronium, tracheal intubating conditions and intubation related hemodynamic changes. 

Methods: This study consisted of 70 patients with an American Society of Anesthesiologists (ASA) physical status 
class 1 or 2 for general anesthesia. All the patients were randomly allocated into two groups: propofol 2 mg/ 
kg plus normal saline 2 ml (Group C) and propofol 2 mg/kg plus 2% lidocaine 40 mg (Group L). Each group was 
administrated intravenously during induction and the patient was intubated 1 minute after an injection of 0.6 mg/ 
kg of rocuronium. The time at disappearance of the first twitch and intubation scores were recorded. Also, blood 
pressure and heart rate were measured at the baseline, after intravenous injection of propofol, before intubation, and 
at 0, 1, 2, 3 and 5 minutes after intubation. 

Results: There were no significant differences between group C and L (P > 0.05). 

Conclusions: 40 mg of lidocaine mixed with propofol to prevent injection pain did not affect the onset time of 
rocuronium, intubating conditions and intubation related hemodynamic changes. (Korean J Anesthesiol 2013; 64: 
29-33) 
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Introduction 

Rapid onset, possibility of continuous injection and fast 
recovery has made propofol one of the most widely used agents 
for induction of general anesthesia. However, 28 — 90% of 
patients have complained of pain during injection [1,2] . 

Various methods are being used to reduce the injection 
pain of propofol. To date, adding lidocaine to propofol is the 
most popular method. Studies show that lidocaine mixed with 
propofol is more effective than lidocaine pretreatment [3] and 
40 mg oflidocaine is the optimal dose typically used in order to 
reduce the intravenous injection pain in adults [4] . 

Interaction between local anesthetics and neuromuscular 
blockers has been observed in experimental studies, and 
clinical studies have been reported, resulting in potentiation 
of the effects of neuromuscular blockers by local anesthetics 
[5-7]. Braga et al. [8] reported that the rocuronium-induced 
neuromuscular blockade with preperations exposed to local 
anesthetics was significantly greater than that produced 
by rocuronium in an experiment using the phrenic nerve- 
diaphragm of rats. Also, Yorukoglu et al. [9] has compared 
intubating conditions provided by succinylcholine with those 
after roucuronium (0.6 mg/kg) associated or not lidocaine 
(1.5 mg/kg). They reported that the combination of lidocaine 
with rocuronium showed similar intubation conditions to 
succinylcholine wdthin 60 seconds and better than rocronium 
alone. 

Reports on the effect of lidocaine on neuromuscular block- 
ade of rocuronium are rare and most cUnical studies have been 
conducted with dose of 1.5 mg/kg, the amount of lidocaine 
that stabilizes hemodynamic responses due to endotracheal 
intubation by inhibiting the activation of the symphathetic 
nerve system. 

Mixing 40 mg of lidocaine has become a standard practice 
in reducing injection pain of propofol. Therefore, the aim of this 
study was to analyze whether or not affected neuromuscular 
blockade of rocuronium or the hemodynamic response of 
endotracheal intubation. 

Materials and Methods 

This study was conducted with 70 patients who were planned 
for elective surgeries under general anesthesia, with ages from 
17 to 65 years, and met the American Society of Anesthesiology 
classifications 1 and 2. Exclusion criteria included the presence 
of an abnormal airway, expectation of difficult intubation, 
disease of the cardiovascular respiratory, neuromuscular, 
hepatic or renal system, and concurrent administration of any 
drug known or suspected to interfere with neuromuscular 
transmission. Patients with lidoccdne hypersensitivity were also 



excluded. Written consent was obtained from each subject, and 
the institutional Human Investigation Committee approved the 
protocol of this study. 

The patients were allocated randomly to two groups: the 
group that received propofol (2 mg/kg) mixed with normal 
saline 2 ml, called Group C (n = 35); and the group that received 
propofol (2 mg/kg) mixed with 2% lidocaine 40 mg, called 
Group L (n = 35). 

AH patients were premedicated 30 minutes prior to the arrival 
at the operating room with midazolam 2 mg, glycopyrrolate 
0.2 mg via muscular injection and with famotidine 20 mg 
via intravenous injection. Monitoring was performed upon 
arrival in the operating room, including EGG, non-invasive 
automatic blood pressure monitor and pulse oximeter. Heart 
rate, blood pressure and peripheral oxygen saturation was 
continuously measured. In order to measure the level of muscle 
relaxation, two electrodes from the nerve stimulator (TOF- 
Watch Organon teknika, Netherlands) were attached over the 
ulna nerve of the arm with the i.v. fluid tube, but without the 
blood pressure monitor cuff; the other remaining fingers were 
fixated with tape to a rigid plate, and were monitored for the 
contraction reaction of adductor poUicis. 

The hand skin temperature was maintained above 32°C. 
Propofol 2 mg/kg mixed with normal saline 2 ml or propofol 
2 mg/kg mixed with 2% lidocaine 40 mg was administered 
via intravenously for 10 seconds. After confirming the loss of 
eyelash reflexes; patients were ventilated with 100% oxygen by 
a face mask. After the reference point was verified through a 
nerve stimulator correction, rocuronium 0.6 mg / kg was slowly 
intravenously injected for 10 seconds. Tracheal intubation was 
performed 1 minute after rocuronium injection. A train of four 
(TOP, 2 Hz, 0.2 msec) was used at the supramaximal stimulation 
and was repeated every 15 seconds after intravenous injection 
of rocuronium. The point at disappearance of the first twitch 
was recorded as the onset time of rocuronium on adductor 
pollicis. Intubation conditions were assessed by the scoring 
system used by Debaene et al. [10], classified as Excellent, 
Good, Poor, and Inadequate by another investigator, who was 
blinded to the protocol (Table 1). Immediately after tracheal 
intubation, sevoflurane 2%, Oj 50%, and medical air 50% were 
used to maintain anesthesia. Systolic, diastolic blood pressure 
and heart rate were measured and recorded as follow; before 
inducing anesthesia, after intravenous injection of propofol, 
just before intubation, immediately after intubation, 1, 2, 3 and 
5 minutes after intubation. 

Based on a preliminary study, a power analysis indicated 
that 35 patients per group would be sufficient to detect a 30-sec 
(SD: 69.07, 29.58) difference of the mean onset time between 
the groups, with a power greater than 80% at the significance 
level of 0.05. 
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Table 1. Intubating Condition Score 



Assessment 

Vocal cord 

Coughing 

Laryngoscopy 

Points 
Classification 

Points 

Intubating condition 



Open 
None 
Easy 
1 

3-4 
Excellent 



Moving 
With diaphragm 
Fair 
2 

5-7 
Good 



Closing 

clear 
Difflcuh 
3 

8-10 
Poor 



Closed 

Severe 
Impossible 
4 

11-12 
Inadequate 



Adopted from Debaene et al. [10]. 



Table 2. Demographic Data 



Table 3. Intubating Condition Scores 





Group C (n = 35) 


Group L (n = 35) 








Intubating 


conditions 




Number of patients (M/F) 


17/18 


17/18 






Excellent 


Good 


Poor 


Inadequate 


Age (yr) 


43.8 ± 13.8 


47.0 ± 16.4 














Weight (kg) 


64.4 ± 11.7 


64.9 ± 10.6 


Group C (n 


= 35) 


27 (77.1%) 


7 (20.0 %) 


1 (2.9%) 


0 (0%) 


Height (cm) 


164.79 ±9.7 


165.3 ± 9.9 


Group L (n 


= 35) 


29 (82.9%) 


6(17.1%) 


0 (0%) 


0 (0%) 



Values are expressed as mean ± SD. Group C: propofol 2 mg/kg & 
normal saline 2 ml mixed, Group L: propofol 2 mg/kg & lidocaine 40 
mg mbsed. The measured values for patients' age, weight and height 
did not differ significantly between the two groups. 



Values are number of patients (%). Group C (propofol 2 mg/kg & 
normal saline 2 ml mixed), Group L (propofol 2 mg/kg & lidocaine 
40 mg mixed). The data are presented as number of patients. No 
statistically significant difference was seen between the two groups. 



Data was expressed as the means ± SD or as numbers of 
patients, and the statistical significance analysis was done using 
SPSS (version 17.0, SPSS Inc., IL, USA). Age, height, weight, 
muscle relaxation onset time, blood pressure and heart rate was 
compared with a unpaired t-test, and intubation conditions 
were compared by using the Fisher's exact test. We used a 
repeated measure ANOVA for continuous variables. A P vlaue < 
0.05 was considered statistically signiflcant. 

Results 

A total of 70 patients were enrolled, and all completed the 
study. There were no demographic differences between the two 
groups, in respect to age, weight or height (Table 2). 

The onset time of muscle relaxation was 164.7 + 77.9 seconds 
for Group L, which was quicker than the 186.6 ± 71.0 seconds 
for Group C, but did not differ statistically. 

In the condition of endotracheal intubation assessment, 
except for one case of a "Poor" in Group C, both groups were 
either Excellent or Good, and did not differ significantly (Table 3). 

Systolic, diastolic blood pressures and heart rate did not 
show any significant differences before inducing anesthesia, 
after intravenous injection of propofol, just before intubation, 
immediately after intubation, 1, 2, 3 and 5 minutes after 
intubation, between the two groups. 

According to time, each group had significantly lower 
systolic, diastolic blood pressure and heart rates values after 
intravenous injection of propofol and higher systolic, diastolic 
blood pressure and heart rates values immediately after 



intubation, compared to the baseline. 

Discussion 

It is confirmed that local anesthetics produce neuromuscular 
block and increase neuromuscular responses to non-depolari- 
zing neuromuscular blockers. The interaction between local 
anesthetics and neuromuscular blockers is not fuUy elucidated, 
and several mechanisms can be responsible for the potentiation 
observed. 

In theory, local anesthetics may interfere with any step of the 
neuromuscular transmission, both in pre- and post-synaptic 
membranes. In the pre-synaptic membrane, local anesthetics 
can cause depression of the motor nerve conduction, decrease 
the quantal content of acetylcholine or the number of quanta 
released at rest or after nervous stimulation [11-13]. Their post- 
synaptic effects include binding to specific areas of nicotinic 
receptors different from acetylcholine, promoting a loss of 
sensitization of such receptors [14,15] , and directiy interfering 
with the muscle fibers by blocking the sodium channels (pro- 
caine) [16] or the sodium and potassium channels (lidocaine) 
[17]. 

Matsuo et al. [5] reported in rat phrenic nerve — hemidia- 
phragm preparation, the action of d-tubocurarine association to 
Udocaine. They observed dose response curve of neuromuscular 
blocking agent deviating to the left, reflecting potentiation 
of these drugs. Local anesthetics also had reduced ED50 for 
the neuromuscular blocking agent. The authors concluded 
that the interaction of neuromuscular blocking agents — local 
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anesthetics can be consequent to the true potentied. 

Wang et al. [18] stated that lidocaine and procaine significantly 
increased the inhibitory effects of vecuronium and cisatracurium 
on adult mouse muscle type nicotinic acetylcholine receptor. 
They suggested that this was the result of local anesthetics acting 
on the regulatory site of nicotinic acetylcholine receptors and 
increasing the affinity for the receptor of non-depolarizing 
muscle relaxant. 

In studies with cats, the neuromuscular blockade, induced 
by the lidocaine-pancuronium association, was 20% greater 
than that of the pancuronium alone, which was statistically 
significant [19]. 

Also, Carvalho et al. [20] demonstrated the lidocaine 
potentiated neuromuscular blockade of rocuronium in the 
neuromuscular junction in the phrenic nerve-diaphragm 
preparation of rats. Harrah et al. [21] reported that lidocaine 
only exerted a measurable effect on the neuromuscular 
function in the presence of partial neuromuscular blockade. 
The interaction between local anesthetics and neuromuscular 
blockers observed in vitro studies has also been reported in 
clinical practices, resulting in the potentiation of the effects of 
neuromuscular blockers by local anesthetics administered by 
different routes. Lee and Chung [22] have stated that the onset 
time for vecuronium 0.1 mg/kg was reduced after administering 
1.5 mg/kg lidocaine. 

In a different study, intravenous lidocaine administered 
before roucuronium during anesthetic induction was unable to 
shorten its onset, but prolonged its pharmacological duration 
without prolonging total neuromuscular function recovery [23]. 

Synergistic effects of lidocaine-neuromuscular blocker can 
vary depending on the sensitivity of neuromuscular blocker 
for lidocaine and the dominant action mechanism of lidocaine 
and the neuromuscular blocker in the neuromuscular junction. 
However, the reports of clinical studies on the interaction 
between rocuronium and lidocaine are rare. Although it has 
been reported that lidocaine and its derivatives act specifically 
at the neuromuscular junction, within the concentration 
range of 0.05 to 2.0 Mm in an animal experimental study [24], 
it is hard to extrapolate lidocaine concentration for human 
from an experimental concentration because the potency 
of lidocaine varies based on various factors, such as species 
and experimental environment [20]. Furthermore, almost all 
clinical studies that have demonstrated the synergistic effect 
oflidocaine with roucuronium were conducted with 1.5 mg/ 
kg lidocaine, which is known to be the dose that blunts the 
hemodynamic response due to endotracheal intubation. 

Therefore, we aimed to evaluate the effects of lidocaine 
on the neuromuscular blockade of rocuronium in popular 
and practical clinical technique, mixing of 40 mg lidocaine to 
prevent injection pain of propofol. Our study showed that the 



mixing 40mg of lidocaine with propofol does not have an effect 
on the neuromuscular blockade of rocuronium. 

In this study, as 40 mg of lidocaine would be measured as 
only 0.63 mg/kg considering the patients' weights (64.9 ± 11.7; 
64.4 ± 10.6), as expected, lidocaine did not have an effect on 
hemodynamic changes of endotracheal intubation. Such results 
are consistent with the finding of Abou-Madi et al. [25], who 
reported that 0.75 mg/kg lidocaine does not affect hypertension 
or tachycardia related laryngoscopy. 

In conclusion, 40 mg of lidocaine mixed with propofol 
to prevent injection pain did not affect the onset time of 
rocuronium, intubating conditions and intubation related 
hemodynamic changes. 
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